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E f f e c t  o f  Depth and D e g r e e  o f  S o i l  D i s t u r b a n c e  on Root  and S h o o t  Growth o f  Wheat 
o n  Wind E r o s i o n  Prone Sandy Soil. 
AIMS 
The l o n g - t e r m  f e r t i l i t y  and s t a b i l i t y  o f  t h e  y e l l o w ,  g r e y  and w h i t e  s a n d s  which 
make up 60% o f  t h e  n o r t h e r n  w h e a t b e l t  s o i l s  c a n  o n l y  b e  s a f e g u a r d e d  through 
s t r i c t  a d h e r e n c e  t o  c o n s e r v a t i o n  c r o p p i n g  p r a c t i c e s :  n o t a b l y ,  d i r e c t  d r i l l i n g  of 
b o t h  c e r e a l  and l u p i n  c r o p s .  Work by  R. J a r v i s  h a s  shown a 1 0  - 15% yield 
a d v a n t a g e  due t o  c u l t i v a t i o n  o f  s a n d p l a i n  s o i l s ,  and d a t a  s u g g e s t  t h a t  i t  is 
c u l t i v a t i o n  d e p t h  ( d e g r e e  o f  s o i l  l o o s e n i n g )  r a t h e r  t h a n  t i m i n g  w h i c h  is 
i m p o r t a n t .  Minimal  s o i l  d i s t u r b a n c e  w i l l  a i d  r e s i s t a n c e  t o  wind  e r o s i o n ,  but 
a d e q u a t e  s o i l  d i s t u r b a n c e  i s  n e c e s s a r y  f o r  b o t h  weed c o n t r o l  and v i g o r o u s  seedling 
growth. 
EXPERIMENTAL DETAILS 
L o c a t i o n :  E a s t  Chapman R e s e a r c h  Station 
S o i l  Type:  Y e l l o w  sandplain 
Sowing D a t e :  29/5 
V a r i e t y :  R e e v e s  wheat 
S e e d i n g  R a t e :  61 kg/ha 
C u l t i v a t i o n :  Deep t i l l a g e  w i t h  Agroplow o r  c h i s e l  plough. 
C u l t i v a t i o n  and sowing  w i t h  new CDM combine. 
F e r t i l i z e r s :  DAP 103 k g / h a  a t  sowing 
Urea 30 k g / h a  4/7 
H e r b i c i d e s :  Glean  2 4 / 5  12 g/ha 
S p r a y s e e d  2 0 0  2 9 / 5  1 1/ha 
D e s i g n :  Randomized c o m p l e t e  b l o c k .  P l o t s  3 . 2  x 40 m sown on 
4 . 2  in c e n t r e s .  Treatments  - 9 ,  r e p l i c a t e s  - 4. 
T r i a l  trimmed t o  25 in f o r  machine harvest. 
Main Treatments: 
1 .  D i r e c t  d r i l l  - 5cm p o i n t s  - s o w i n g  t y n e s  only 
2 .  D i r e c t  d r i l l  - 15cm p o i n t s  - sowing  t y n e s  only 
3 .  D i r e c t  d r i l l  - normal  p o i n t s  (15 /10cm)  - c u l t i v a t i o n  141111 s o w i n g  tynes 
4 .  D i r e c t  d r i l l  - CDM i n - l i n e  (6 /4cm d e p t h )  - 5 /5cm p o i n t s  ** 5 .  D i r e c t  d r i l l  - CDM i n - l i n e  (6 /4cm d e p t h )  - 15 /5cm pointL* 
6 .  D i r e c t  d r i l l  - CDM i n - l i n e  (10 /4cm d e p t h )  - 5 /5cm points** 
7 .  D i r e c t  d r i l l  - CDM i n - l i n e  (10 /4cm d e p t h )  - 15 /5cm point 
8 .  C u l t i v a t e  ( 1 0 c m ) -  (15 /10cm p o i n t s ) .  Sow (4cm) 15/10cm point* 
9 .  Deep t i l l a g e  ( 3 0 c m ) .  Sow (4cm) .  15 /10cm point* 
* u s e  f r o n t  t y n e s  f o r  sowing 
* *  c u t  o f f  10cm p o i n t  o r  CJD sowing  points 
* * *  c u t  o f f  10cm p o i n t  ( f r o n t )  and CJD s o w i n g  p o i n t  (rear). 
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RESULTS AND DISCUSSION 




D r y  wt 
g/sqm 
H.harvest 




V t  heads 
g/sqm 
1 353.8 591.6 237.5 341.8 
2 441.5 490.1 205.5 296.1 
3 389.5 448.0 188.5 276.3 
4 366.4 432.6 199.0 262.0 
5 280.5 556.0 233.0 319.3 
6 296.6 485.8 209.5 297.4 
7 306.6 461.7 204.0 282.3 
8 386.2 432.5 190.2 266.1 
9 440.7 584.5 246.5 330.6 
LSD (.05) 90.3 107.7 38.7 us 
(.01) 122.3 us us us 
T a b l e  2 :  Y i e l d  c o m p o n e n t  d a t a .  Hand a n d  m a c h i n e  harvest. 
T r e a t  No grains 
No /sqm 
T h o u s  wt No grains 
/head 







1 7463.2 34.8 31.2 259.7 2597.2 1899.5 
2 6456.5 34.9 31.2 224.8 2248.5 1845.2 
3 5918.8 35.3 31.2 208.9 2088.8 1795.8 
4 5722.5 34.2 29.0 195.6 1956.5 1824.5 
5 7109.5 34.2 30.5 242.9 2428.8 1741.5 
6 6608.2 34.4 31.8 226.9 2269.2 1853.8 
7 6126.2 35.2 30.0 215.7 2156.8 1870.8 
8 5660.2 35.8 30.0 202.5 2025.2 1729.0 
9 7519.0 33.4 30.8 251.0 2510.5 2158.0 
LSD (.05) 1243.7 1.3 ns us us 204.7 
(.01) us ms us us us us 
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DETAILED STUDY 





D r y  wt 
g/sqm 
Anthesis 
d r y  wt 
g/sqm 
3 96.2 151.1 389.5 
5 113.0 168.8 280.5 
7 104.2 182.7 306.6 
8 105.8 168.6 386.2 
9 107.8 223.4 440.7 
LSD (.05) ns 23.4 105.7 
(.01) ns 32.8 ns 
T a b l e  4 :  F i n a l  g r o w t h  d a t a  f o r  d e t a i l e d  s t u d y  o f  90EC29. 
T r e a t  H.harvest 




















3 448.1 171.8 67.5 2.0 188.5 276.2 31.2 5918.8 
5 556.2 237.0 76.2 2.1 233.0 319.2 30.5 7109.5 
7 461.9 179.8 66.8 2.0 204.0 282.2 30.0 6126.2 
8 432.7 166.5 63.5 1.8 190.2 266.2 30.0 5660.2 
9 584.7 254.0 79.8 2.3 246.5 330.8 30.8 7519.0 
LSD (.05) 58.6 29.4 9.5 ns 24.1 31.1 ns 611.5 
(.01) 82.2 41.2 ns ns 33.8 43.6 ns 857.3 
T a b l e  5 :  Y i e l d  c o m p o n e n t  d a t a  f o r  d e t a i l e d  s t u d y  o f  90EC29. 
Treat 
No 






M a c h i n e  yield 
kg/ha 
3 35.3 208.9 2088.8 1795.8 
5 34.2 242.9 2428.8 1741.5 
7 35.2 215.7 2156.8 1870.8 
8 35.8 202.5 2025.2 1729.0 
9 33.4 251.0 2510.5 2158.0 
LSD (.05) 1.3 22.1 221.2 229.8 
(.01) 1.8 31.0 310.1 322.2 
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Soil Strength Profile 
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F i g u r e  2 .  E f f e c t  o f  t i l l a g e / s o w i n g  m e t h o d  o n  r o o t  l e n g t h  a n d  distribution. 
90EC29 
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231 
D i f f i c u l t i e s  e x p e r i e n c e d  i n  t h i s  t r i a l  were  due t o  t h e  l a r g e  Bromus s p .  grass 
p o p u l a t i o n ,  and t o  t h e  u n c e r t a i n  h i s t o r y  o f  t h e  s i t e .  I t  would a p p e a r  t h a t  the 
a r e a  h a s  b e e n  d e e p  r i p p e d  i n  t h e  p a s t  t h r e e  y e a r s ,  and h e n c e  t h e  e f f e c t s  of 
d i f f e r e n t  t i l l a g e  t r e a t m e n t s  on s o i l  c o m p a c t i o n  a r e  n o t  a s  s i g n i f i c a n t  as 
m i g h t  h a v e  b e e n  expected. 
I n  o r d e r  t o  u n d e r s t a n d  t h e  e f f e c t s  o f  t h e  d i f f e r e n t  t i l l a g e  methods  on  root 
and s h o o t  growth a d e t a i l e d  e x a m i n a t i o n  o f  t h e  d i s t r i b u t i o n  and growth  pattern 
o f  wheat  r o o t s  grown under  f i v e  o f  t h e  above  t i l l a g e  methods was made. Root 
l e n g t h  and d i s t r i b u t i o n  and s o i l  c o m p a c t i o n  measurements were  t a k e n ,  and the 
r e l a t i o n s h i p  b e t w e e n  s o i l  compact ion  and r o o t  d i s t r i b u t i o n  and growth  c a n  be 
s e e n  i n  f i g u r e s  1 and 2. 
The Deep Rip and CDM methods y i e l d e d  more t h a n  e i t h e r  t h e  c u l t i v a t e  sow or 
d i r e c t  d r i l l i n g  methods ,  i n d i c a t i n g  t h a t  d i r e c t  d r i l l i n g ,  w i t h  i n c r e a s e d  depth 
o f  d i s t u r b a n c e ,  produce  c r o p  y i e l d s  e q u a l  t o  o r  g r e a t e r  t h a n  t h e  current 
s o w i n g  methods. 
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TRIALS 90EC30, 90GE109, 90GE110 
E f f e c t  o f  C u l t i v a t i o n  and D e l a y e d  S e e d i n g  on Wheat Y i e l d  on  S a n d p l a i n  Soils 
AIMS 
The l o n g  term f e r t i l i t y  and s t a b i l i t y  o f  t h e  y e l l o w ,  g r e y  and w h i t e  s a n d s  which 
make up 60% o f  t h e  n o r t h e r n  w h e a t b e l t  s o i l s  c a n  o n l y  b e  s a f e g u a r d e d  t h r o u g h  strict 
adherence  t o  c o n s e r v a t i o n  c r o p p i n g  p r a c t i c e s :  n o t a b l y ,  d i r e c t  d r i l l i n g  o f  both 
c e r e a l  and l u p i n  c r o p s .  U s i n g  c u r r e n t  management s y s t e m s ,  c u l t i v a t i o n  is 
n e c e s s a r y  t o  c o n t r o l  g r a s s  w e e d s ,  and t o  l o o s e n  t h e  s o i l  f o r  s e e d l i n g  growth: 
on a v e r a g e ,  c e r e a l  c r o p s  which  a r e  d i r e c t  d r i l l e d  u s i n g  c o n v e n t i o n a l  machinery 
y i e l d  1 0 - 1 5 I  be low  c r o p s  sown a f t e r  c u l t i v a t i o n .  However, t h e  a d v e n t  o f  new 
g r a s s  weed c o n t r o l  methods ,  and m o d i f i e d  s e e d i n g  machinery  h a s  greatly 
improved t h e  p r o b a b i l i t y  o f  s u c c e s s f u l ,  p r o f i t a b l e  d i r e c t  d r i l l i n g  o f  cereals 
on s a n d p l a i n  s o i l s  i n  t h e  n o r t h e r n  w h e a t b e l t .  T h i s  e x p e r i m e n t  compares  the 
y i e l d  i n c r e a s e s / p e n a l t i e s  from e a r l y  s o w i n g  w i t h  d i r e c t  d r i l l i n g  versus 
c o n v e n t i o n a l  c u l t i v a t i o n  and d e l a y e d  sowing. 
90EC30 
EXPERIEENTAL DETAILS 
L o c a t i o n :  E a s t  Chapman R e s e a r c h  Station 
S o i l  Type: Y e l l o w  sandplain 
Sowing D a t e s :  D a t e  1 23/5 
Date  2 5/6 
V a r i e t i e s :  Reeves  and Gutha wheat 
S e e d i n g  R a t e  : 61 kg/ha 
C u l t i v a t i o n :  Deep t i l l a g e  w i t h  Agroplow o r  c h i s e l  plough. 
C u l t i v a t i o n  and sowing  w i t h  new CDM combine. 
F e r t i l i z e r s :  DAP 103 k g / h a  a t  sowing 
Urea 30 k g / h a  4/7 
H e r b i c i d e s :  Glean 2 4 / 5  15 g/ha 
D e s i g n :  Randomized c o m p l e t e  b l o c k .  Each p l o t  s p l i t  f o r  variety, 
randomized a c c o r d i n g  t o  d i r e c t i o n  o f  t r a v e l  o f  seeder. 
Main 
P l o t s  3 . 2  x 40 m sown on 4 . 2  m c e n t r e s .  T r e a t m e n t s  11, 
r e p l i c a t e s  - 3. 
Treatments: 
C u l t i v a t i o n  §.21.411g 
1. D i r e c t  d r i l l  (break)  5cm points 
2. D i r e c t  d r i l l  (break) 
3. D i r e c t  d r i l l  CDM 6cm 1 5 / 1 0  p o i n t s  (break) 
4. C u l t i v a t e  (break) Sow ( b r e a k )  1 5 / 1 0  points 
5. Deep t i l l a g e  (30cm) Sow (break) 
6. C u l t i v a t e  (break) Sow ( b r e a k  + 1 0  days) 
7. D i r e c t  d r i l l  (break  + 1 0  d a y s )  5cm points 
8. D i r e c t  d r i l l  (I, + 1 0  d a y s )  
, 9. D i r e c t  d r i l l  CL, 5 / 1 0  p o i n t s  ( b r e a k  + 10 days) 
10. C u l t i v a t e  ( b r e a k  + 10 days) Sow ( b r e a k  + 10 ys) 
11. Deep t i l l a g e  (30cm) Sow ( b r e a k  + 10 days) 
RESULTS AND DISCUSSION 
T a b l e  1 :  A n t h e s i s ,  f i n a l  g r o w t h  a n d  y i e l d  c o m p o n e n t  d a t a .  Hand and 
m a c h i n e  harvest. 
T r e a t  Anthesis 
No D r y  wt 
g/sqm 
H.harvest 




Wt h e a d s  Wt grain 




1 397.6 426.2 195.5 255.6 191.4 1416.3 
2 422.4 451.3 195.8 255.5 192.5 1479.2 
3 455.5 472.6 219.3 268.4 203.8 1652.7 
4 422.1 421.2 199.7 246.7 185.4 1441.0 
5 490.3 541.1 224.0 292.5 220.5 1562.5 
6 296.3 350.7 161.7 215.1 160.9 1371.5 
7 285.6 343.4 166.7 212.6 157.0 1041.6 
8 313.1 380.1 179.3 223.8 164.8 1357.6 
9 349.9 380.1 175.8 230.5 172.2 1357.6 
10 283.6 405.1 183.8 244.4 183.4 1368.0 
11 421.0 465.0 220.2 264.2 197.8 1659.7 
LSD (.05) 67.7 113.6 us us us 150.0 
(.01) 92.4 us us us us 204.6 
Variety 
Reeves 382.4 414.0 179.7 250.2 189.6 1516.4 
Gutha 369.9 429.2 206.1 242.4 ' 179.5 1339.6 
LSD (.05) ns us 13.0 us us 24.1 
(.01) us us 17.7 us us 32.7 
S e v e r e  Bromus  s p .  g r a s s  i n f e s t a t i o n s  i n  t h i s  c r o p  p r o b a b l y  r e d u c e d  the 




L o c a t i o n :  R .  F i r b a n k ,  Casuarinas 
S o i l  T y p e :  G r e y / w h i t e  sandplain 
S o w i n g  D a t e s :  D a t e  1 21/5 
D a t e  2 7/6 
V a r i e t i e s :  R e e v e s  a n d  S p e a r  wheat 
S e e d i n g  R a t e :  6 1  kg/ha 
C u l t i v a t i o n :  D e e p  t i l l a g e  w i t h  A g r o p l o w  o r  c h i s e l  plough. 
C u l t i v a t i o n  a n d  s o w i n g  w i t h  n e w  CDM combine. 
F e r t i l i z e r s :  DAP 1 0 3  k g / h a  a t  sowing 
U r e a  3 0  k g / h a  4/7 
H e r b i c i d e s :  G l y p h o s a t e  2 7 / 4  4 0 0  ml/ha 
G l e a n  2 1 / 5  2 0  g/ha 
F u s i l a d e  2 5 / 6  3 5 0  ml/ha 
B r o d a l  2 5 / 6  1 5 0  ml/ha 
H o e g r a s s  1 9 / 7  1 1/ha 
Design: R a n d o m i z e d  c o m p l e t e  b l o c k .  E a c h  p l o t  s p l i t  f o r  variety, 
r a n d o m i z e d  a c c o r d i n g  t o  d i r e c t i o n  o f  t r a v e l  o f  seeder. 





r e p l i c a t e s  = 3. 
Treatments: 
Cultivation Sowing 
D i r e c t  d r i l l  ( b r e a k )  5cm points 
D i r e c t  d r i l l  (break) 
D i r e c t  d r i l l  CDM 6cm 1 5 / 1 0  p o i n t s  (break) 
4. D e e p  t i l l a g e  (30cm) Sow (break) 
5. C u l t i v a t e  (break) Sow ( b r e a k  + 1 0  days) 
6. D i r e c t  d r i l l  ( b r e a k  + 1 0  d a y s )  5cm points 
7. D i r e c t  d r i l l  ( b r e a k  + 1 0  days) 
8. D i r e c t  d r i l l  CDM 1 5 / 1 0  p o i n t s  ( b r e a k  + 1 0  days) 
9. D e e p  t i l l a g e  (30cm) Sow ( b r e a k  + 1 0  days) 
RESULTS AND DISCUSSION 
T a b l e  1 :  A n t h e s i s ,  f i n a l  g r o w t h  a n d  y i e l d  c o m p o n e n t  d a t a .  Hand h a r v e s t  and 




D r y  wt 
g/sqm 
H . h a r v e s t  No heads 
D r y  w t  /sqm 
g/sqm 
Wt h e a d s  Wt g r a i n  Machine 
g / s q m  g / s q m  yield 
kg/ha 
1 517.4 590.6 210.7 358.4 271.1 2567.3 
2 527.2 590.0 206.8 362.5 274.8 2647.4 
3 495.6 615.0 195.5 380.2 292.7 2592.9 
4 691.0 784.9 280.5 453.8 348.9 3035.2 
5 385.5 430.8 167.5 261.1 196.0 2160.2 
6 367.2 492.0 174.7 309.0 236.5 1599.4 
7 368.6 509.4 191.3 321.3 242.5 2035.2 
8 452.9 414.1 148.2 254.1 194.1 2057.7 
9 522.7 702.6 249.2 398.6 298.2 2753.2 
LSD (.05) 129.3 168.4 52.6 107.7 83.6 325.8 
(.01) 178.2 232.0 72.4 ns ns 448.9 
Variety 
Reeves 436.4 560.3 178.3 346.5 268.9 2467.2 
Spear 525.4 579.5 227.1 342.2 254.4 2299.1 
LSD (.05) 48.1 ns 19.5 ns ns 79.8 




L o c a t i o n :  P K u p s c h ,  Nangetty 
S o i l  T y p e :  P a l e  y e l l o w  sandplain 
S o w i n g  D a t e s :  D a t e  1 23/5 
D a t e  2 8/6 
V a r i e t i e s :  R e e v e s  a n d  S p e a r  wheat 
S e e d i n g  R a t e :  6 1  kg/ha 
C u l t i v a t i o n :  D e e p  t i l l a g e  w i t h  A g r o p l o w  o r  c h i s e l  plough. 
C u l t i v a t i o n  a n d  s o w i n g  w i t h  n e w  CDM combine. 
F e r t i l i z e r s :  DAP 1 0 3  k g / h a  a t  sowing 
U r e a  3 0  k g / h a  4/7 
H e r b i c i d e s :  G l y p h o s a t e  2 7 / 4  4 0 0  ml/ha 
S p r a y s e e d  1 7 / 5  1 1/ha 
G l e a n  2 2 / 5  2 0  g/ha 
Design: R a n d o m i z e d  c o m p l e t e  b l o c k .  E a c h  p l o t  s p l i t  f o r  variety, 
r a n d o m i z e d  a c c o r d i n g  t o  d i r e c t i o n  o f  t r a v e l  o f  seeder. 
P l o t s  3 . 2  x 4 0  m s o w n  o n  4 . 2  m c e n t r e s .  T r e a t m e n t s  = 10, 
Main 
r e p l i c a t e s  = 3. 
Treatments: 
Cultivation Sowing 
1. D i r e c t  d r i l l  ( b r e a k )  5cm points 
2. D i r e c t  d r i l l  (break) 
3. D i r e c t  d r i l l  CDM 6cm 1 5 / 1 0  p o i n t s  (break) 
4. C u l t i v a t e  (break) Sow ( b r e a k )  1 5 / 1 0  points 
5. D e e p  t i l l a g e  (30cm) Sow (break) 
6. C u l t i v a t e  (break) Sow ( b r e a k  + 1 0  days) 
7. D i r e c t  d r i l l  ( b r e a k  + 1 0  d a y s )  5cm points 
8. D i r e c t  d r i l l  ( b r e a k  + 1 0  days) 
9. D i r e c t  d r i l l  CDM 1 5 / 1 0  p o i n t s  ( b r e a k  + 1 0  days) 
10. D e e p  t i l l a g e  (30cm) Sow ( b r e a k  + 1 0  days) 
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RESULTS AND DISCUSSION 
T a b l e  1 :  F i n a l  g r o w t h  a n d  y i e l d  c o m p o n e n t  d a t a .  H a n d  a n d  m a c h i n e  harvest. 
T r e a t  H.harvest 










1 398.3 184.7 248.4 192.8 1516.0 
2 425.4 178.5 257.1 201.0 1663.4 
3 390.9 166.0 245.7 190.6 1605.8 
4 373.9 173.0 232.6 180.7 1522.4 
5 486.4 208.5 298.1 233.2 2086.5 
6 286.3 142.3 187.4 144.0 1179.5 
7 274.5 144.7 175.1 132.4 727.6 
8 320.6 148.8 206.6 157.9 1067.3 
9 311.3 145.7 199.2 152.2 1012.8 
10 435.6 172.5 268.9 208.6 1432.7 
LSD (.05) 101.2 29.7 58.1 46.6 172.5 
(.01) 138.7 40.7 79.6 63.8 236.3 
Variety 
Reeves 369.2 155.6 236.1 184.5 1361.5 
Spear 371.5 177.3 227.8 174.2 1401.3 
LSD (.05) ns 11.0 ns ns ns 
(.01) ns 15.0 ns ns ns 
P o o r  s p r e a d i n g  o f  s t u b b l e  i n  t h e  p r e v i o u s  y e a r s '  l u p i n  c r o p  r e s u l t e d  in 
d e n s e  h e a d e r  t r a i l s  w i t h  h i g h  r y e g r a s s  i n f e s t a t i o n .  T h e  d e n s e  h e a d e r  trails 
c a u s e d  p o o r  u p t a k e  o f  h e r b i c i d e  a n d  h e n c e  t h e  c o n t r o l  o f  t h e  r y e g r a s s  was 
p o o r .  T h e r e f o r e  g r a s s  w e e d  c o m p e t i t i o n  p r o b a b l y  r e d u c e d  t h e  m a g n i t u d e  of 
y i e l d  r e s p o n s e s  f o r  s o m e  o f  t h e  treatments. 
GENERAL DISCUSSION ( T i m e l i n e s s  o f  sowing) 
T h r e e  t r i a l s  e x a m i n e d  b o t h  d i f f e r e n t  t i l l a g e  m e t h o d s ,  a n d  e a r l y  v e r s u s  delayed 
s o w i n g ,  u s i n g  t w o  w h e a t  v a r i e t i e s .  T h e s e  t r i a l s  w e r e  c o n d u c t e d  o n  a r a n g e  of 
s a n d p l a i n  s o i l  t y p e s ,  a n d  t h e  s o w i n g  d a t e  d e p e n d e d  o n  t h e  s e a s o n a l  b r e a k  at 
e a c h  s i t e ,  w i t h  t h e  l a t e r  s o w i n g  o c c u r r i n g  1 0  d a y s  a f t e r  t h e  f i r s t  sowing. 
A t  a l l  s i t e s  m a r k e d  y i e l d  p e n a l t i e s  w e r e  o b s e r v e d  f o r  d e l a y e d  s o w i n g ,  under 
a l l  t i l l a g e  t r e a t m e n t s .  T h e  e a r l y  CDM a n d  b o t h  d i r e c t  d r i l l i n g  m e t h o d s  (using 
n o r m a l  a n d  n a r r o w  p o i n t  t y n e s )  s i g n i f i c a n t l y  o u t  y i e l d e d  t h e  traditional 
c u l t i v a t e  s o w  t e c h n i q u e ,  i l l u s t r a t i n g  t h e  y i e l d  a d v a n t a g e s  p o s s i b l e  using 
e a r l y  s e e d i n g ,  d i r e c t  d r i l l i n g  m e t h o d s .  Y i e l d s  f r o m  t h e  l a t e r  s o w n  CDM yields 
w e r e  n o t  s i g n i f i c a n t l y  d i f f e r e n t  f r o m  t h o s e  o f  t h e  t r a d i t i o n a l  cultivation-sow 
t e c h n i q u e ,  a g a i n  i l l u s t r a t i n g  t h a t  a o n e  p a s s  s o w i n g  o p e r a t i o n  n e e d  n o t  suffer 
a n y  p e n a l t y .  T h e  n o r m a l  d i r e c t  d r i l l  t r e a t m e n t  h a d  h i g h e r  y i e l d s  t h a n  the 
m i n i m u m  d i s t u r b a n c e  d i r e c t  d r i l l ,  p a r t i c u l a r l y  i n  t h e  l a t e r  s o w n  crop, 
i n d i c a t i n g  t h a t  t h e  d e g r e e  o f  s o i l  d i s t u r b a n c e  c a n  e f f e c t  yield. 
T h e  v a r i e t y  o f  w h e a t  R e e v e s  o u t - y i e i i f d  t h a t  o f  e i t h e r  S p e a r  o r  Gutha, 
TRIAL 90EC31 
E f f e c t  o f  D e p t h  o f  S o i l  D i s t u r b a n c e  o n  W h e a t  G r o w t h  a n d  Y i e l d  o n  S a n d p l a i n  Soils 
AIMS 
T h e  l o n g - t e r m  f e r t i l i t y  a n d  s t a b i l i t y  o f  t h e  y e l l o w ,  g r e y  a n d  w h i t e  s a n d s  which 
m a k e  u p  60% o f  t h e  n o r t h e r n  w h e a t b e l t  s o i l s  c a n  o n l y  b e  s a f e - g u a r d e d  through 
s t r i c t  a d h e r e n c e  t o  c o n s e r v a t i o n  c r o p p i n g  p r a c t i c e s :  n o t a b l y ,  d i r e c t  d r i l l i n g  of 
b o t h  c e r e a l  a n d  l u p i n  c r o p s .  Work  b y  R .  J a r v i s  h a s  s h o w n  a 1 0  - 15% yield 
a d v a n t a g e  d u e  t o  c u l t i v a t i o n  o f  s a n d p l a i n  s o i l s ,  a n d  d a t a  s u g g e s t  t h a t  i t  is 
c u l t i v a t i o n  d e p t h  ( d e g r e e  o f  s o i l  l o o s e n i n g  ) r a t h e r  t h a n  t i m i n g  w h i c h  is 
i m p o r t a n t .  M i n i m a l  s o i l  d i s t u r b a n c e  w i l l  a i d  r e s i s t a n c e  t o  w i n d  e r o s i o n ,  but 
a d e q u a t e  s o i l  d i s t u r b a n c e  i s  n e c e s s a r y  f o r  b o t h  w e e d  c o n t r o l  a n d  v i g o r o u s  seedling 
growth. 
EXPERIMENTAL DETAILS 
L o c a t i o n :  E a s t  C h a p m a n  R e s e a r c h  Station 
S o i l  T y p e :  Y e l l o w  sandplain 
S o w i n g  D a t e :  28/5 
V a r i e t y :  A r o o n a  wheat 
S e e d i n g  R a t e :  6 1  kg/ha 
C u l t i v a t i o n :  D e e p  t i l l a g e  w i t h  A g r o p l o v  o r  c h i s e l  plough. 
C u l t i v a t i o n  a n d  s o w i n g  w i t h  n e w  CDM combine. 
F e r t i l i z e r s :  DAP 1 0 3  k g / h a  a t  sowing 
U r e a  3 0  k g / h a  4/7 
H e r b i c i d e s :  G l e a n  2 4 / 5  1 2  g/ha 
D e s i g n :  R a n d o m i z e d  c o m p l e t e  b l o c k .  S p l i t  p l o t s  - c u l t i v a t i o n  (main), 
t y n e  p l a c i n g  ( s u b ) .  P l o t s  3 . 2  x 4 0  m s o w n  o n  4 . 2  m centres. 
T r e a t m e n t s  = 9 ,  r e p l i c a t e s  = 3. 
M a i n  Treatments: 
1 .  D i r e c t  d r i l l  - CDM n o r m a l  & i n - l i n e  Ocm b e l o w  seed 
2 .  D i r e c t  d r i l l  - CDM n o r m a l  & i n - l i n e  2 c m  b e l o w  seed 
3 .  D i r e c t  d r i l l  - CDM n o r m a l  & i n - l i n e  4 c m  b e l o w  seed 
4 .  D i r e c t  d r i l l  - CDM n o r m a l  & i n - l i n e  6 c m  b e l o w  seed 
5 .  D i r e c t  d r i l l  - CDM n o r m a l  & i n - l i n e  8 c m  b e l o w  seed 
6 .  D i r e c t  d r i l l  - CDM n o r m a l  & i n - l i n e  1 0 c m  b e l o w  seed 
7 .  D i r e c t  d r i l l  - CDM n o r m a l  & i n - l i n e  1 2 c m  b e l o w  seed 
8 .  D i r e c t  d r i l l  - CDM n o r m a l  & i n - l i n e  2 0 c m  D e e p  tillage 
9 .  D i r e c t  d r i l l  - CDM n o r m a l  & i n - l i n e  3 0 c m  D e e p  tillage 
A l l  s o w n  u s i n g  1 5 / 1 0  points. 
D e e p  t i l l a g e  d o n e  w i t h  A g r o p l o w  a f t e r  seeding. 
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D r y  wt 
g/sqm 
Anthesis 
d r y  wt 
g/sqm 
1 106.8 128.7 411.0 
2 114.8 124.2 561.5 
3 112.5 144.5 429.7 
4 109.3 166.4 457.6 
5 109.3 111.4 419.3 
6 106.2 184.2 457.2 
7 108.8 183.6 398.7 
8 112.7 162.5 458.8 
9 109.5 123.2 481.2 
LSD ( . 0 5 )  n s  n s  ns 
( . 0 1 )  n s  n s  ns 
N o r m a l  1 1 3 . 4  1 5 1 . 2  472.1 
I n - l i n e  1 0 6 . 6  1 4 4 . 1  433.5 
LSD ( . 0 5 )  n s  n s  ns 
( . 0 1 )  n s  n s  ns 















1 363.3 250.8 228.8 159.2 1392.4 
2 398.4 247.7 245.7 171.3 1347.2 
3 454.2 250.3 279.4 197.2 1354.2 
4 353.3 224.5 251.9 156.8 1375.0 
5 429.2 265.5 262.1 183.4 1326.4 
6 372.5 224.7 234.4 163.6 1368.1 
7 485.7 299.2 289.6 202.2 1447.9 
8 406.6 266.8 250.2 174.2 1420.2 













Normal 408.4 253.9 251.9 175.6 1432.9 
In-line 418.9 260.7 261.1 177.7 1355.7 
LSD (.05) ns ns ns ns 39.3 
(.01) ns ns ns ns 53.9 
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The r e s u l t s  from t h i s  t r i a l  i n d i c a t e d  an a d v a n t a g e  from d e e p e r  cultivation, 
p a r t i c u l a r l y  once  a c u l t i v a t i o n  d e p t h  o f  i z c m  i s  r e a c h e d .  I n  c o n t r a s t  t o  the 
r e s u l t s  o b t a i n e d  i n  p r e v i o u s  e x p e r i m e n t s ,  n o  a d v a n t a g e  i s  a p p a r e n t  f o r  a 
l e s s e r  c u l t i v a t i o n  d e p t h .  A s i g n i f i c a n t  y i e l d  a d v a n t a g e  was n o t e d  i n  u s i n g  wide 
i n s t e a d  o f  narrow t y n e s ,  i n d i c a t i n g  t h a t  t h e  d e g r e e  o f  l a t e r a l  d i s t u r b a n c e  may 
h a v e  some i n f l u e n c e  on r o o t  growth. 
TRIAL 90EC32 
U s e  o f  H i g h e r  S e e d i n g  R a t e s  a n d  N a r r o w  Row S p a c i n g  t o  R e d u c e  t h e  R i s k  o f  Wind 
Damage t o  C e r e a l  Crops 
AIMS 
T h e  l o n g - t e r m  f e r t i l i t y  a n d  s t a b i l i t y  o f  t h e  y e l l o w ,  g r e y  a n d  w h i t e  s a n d s  which 
make u p  6 0 2  o f  t h e  n o r t h e r n  w h e a t b e l t  s o i l s  c a n  o n l y  b e  s a f e g u a r d e d  t h r o u g h  strict 
a d h e r e n c e  t o  c o n s e r v a t i o n  c r o p p i n g  p r a c t i c e s :  n o t a b l y ,  d i r e c t  d r i l l i n g  o f  both 
c e r e a l  a n d  l u p i n  c r o p s .  S u s c e p t i b i l i t y  o f  c r o p p e d  s o i l  t o  w i n d  e r o s i o n  u s  related 
t o  b o t h  t h e  d e g r e e  o f  s o i l  l o o s e n i n g ,  a n d  t h e  a m o u n t  o f  g r o u n d  c o v e r  d u r i n g  the 
s u s c e p t i b l e  p e r i o d  ( i n i t i a l  c u l t i v a t i o n  t o  a b o u t  6 w e e k s  a f t e r  s o w i n g ) .  Delane 
a n d  H a m b l i n  h a v e  s h o w n  a p o s i t i v e  l i n e a r  r e l a t i o n s h i p  b e t w e e n  d r y  matter 
p r o d u c t i o n  a n d  y i e l d  o f  w h e a t  o n  t h e  d e e p  s a n d p l a i n  s o i l s ,  i n d i c a t i n g  t h a t  the 
r i s k  o f  " h a y i n g  o f f "  a t  h i g h  s e e d i n g  r a t e s  may b e  l o w .  T h e r e f o r e ,  h i g h  sowing 
r a t e s  a n d  m o r e  e v e n  p l a n t  s p a c i n g  may b e  u s e d  t o  a c h i e v e  r a p i d  g r o u n d  c o v e r ,  and 
r e d u c e  t h e  r i s k  o f  w i n d  d a m a g e .  H i g h e r  p l a n t  p o p u l a t i o n  w i l l  a l s o  i n c r e a s e  the 
r e c o v e r y  o f  t h e  c r o p  f o l l o w i n g  w i n d  damage. 
EXPERIMENTAL DETAILS 
L o c a t i o n :  E a s t  Chapman R e s e a r c h  Station 
S o i l  T y p e :  Y e l l o w  sandplain 
S o w i n g  D a t e :  28/5 
V a r i e t i e s :  A r o o n a  w h e a t  a n d  Y a g a n  b a r l e y  ( 9  r o w s  each) 
S e e d i n g  R a t e s :  5 7  k g / h a ,  7 4  k g / h a  a n d  1 0 5  kg/ha 
C u l t i v a t i o n :  D e e p  t i l l a g e  w i t h  A g r o p l o w  o r  c h i s e l  plough. 
C u l t i v a t i o n  a n d  s o w i n g  w i t h  n e w  CDM combine. 
F e r t i l i z e r s :  DAP 1 0 3  k g / h a  a t  sowing 
U r e a  3 0  k g / h a  4/7 
H e r b i c i d e s :  G l e a n  2 4 / 5  1 5  g/ha 
G l y p h o s a t e  2 8 / 5  2 0 0  ml/ha 
D e s i g n :  R a n d o m i z e d  c o m p l e t e  b l o c k .  S p l i t - s p l i t  p l o t s  - c u l t i v a t i o n  (main) 
r a t e  ( s u b ) ,  s p a c i n g  ( s / s u b ) .  P l o t s  s p l i t  f o r  v a r i e t y ,  and 
r a n d o m i z e d  a c c o r d i n g  t o  d i r e c t i o n  o f  t r a v e l  o f  seeder. 





= 6, r e p l i c a t e s  = 4. 
Row spacing § . 0 l i a g  rate 
1. CDM D i r e c t  drill (15/10cm) 1 8  cm 5 7  kg/ha 
2. CDM Direct drill (15/10cm) 18 cm 7 4  kg/ha 
3. CDM Direct drill (15/10cm) 18 cm 1 0 5  kg/ha 
4. CDM Direct drill (15/10cm) 9 cm* 5 7  kg/ha 
5. CDM Direct drill (15/10cm) 9 cm* 7 4  kg/ha 
6. CDM Direct drill (15/10cm) 9 cm* 1 0 5  kg/ha 
* Sow o n  a l l  tynes 
RESULTS AND DISCUSSION 
T a b l e  1 :  E a r l y  s a m p l i n g  a n d  y i e l d  data. 
T r e a t  E.sample 
No No plants 
/sqm 
E.sample 





1 84.1 97.7 976.6 
2 104.8 88.6 971.4 
3 132.0 95.4 1078.1 
4 95.9 121.2 1088.6 
5 111.4 118.0 1119.8 
6 147.4 139.8 1359.4 
LSD (0.5) 17.9 27.6 140.9 
(.01) 24.8 38.2 194.8 
Variety 
A r o o n a  wheat 127.6 119.4 1226.6 
Y a g a n  barley 97.5 100.9 971.4 
LSD (0.5) 12.2 11.6 73.0 
(0.1) 16.7 15.9 100.0 
F o r  a l l  s o w i n g  r a t e s  ( 5 7 ,  7 4 ,  1 0 5 k g / h a )  t h e  9cm r o w  s p a c i n g  o u t  y i e l d e d  the 
18cm s p a c i n g  f o r  b o t h  w h e a t  a n d  b a r l e y .  W i t h  o n e  e x c e p t i o n ,  f o r  b o t h  tyne 
s p a c i n g s ,  i n c r e a s i n g  t h e  s e e d i n g  r a t e  r e s u l t e d  i n  i n c r e a s e d  y i e l d .  These 
r e s u l t s  i n d i c a t e  t h a t  c l o s e r  t y n e  s p a c i n g  a n d  h i g h e r  s e e d i n g  r a t e s  t h a n  those 
c u r r e n t l y  u s e d  may r e s u l t  i n  h i g h e r  y i e l d s  o n  s a n d p l a i n  soils. 
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TRIAL 90EC33 
M e t h o d s  f o r  R e d u c i n g  R i s k  o f  Wind Damage t o  W h e a t  C r o p s  o n  S a n d p l a i n  Soils 
AIMS 
T h e  l o n g - t e r m  f e r t i l i t y  a n d  s t a b i l i t y  o f  t h e  y e l l o w ,  g r e y  a n d  w h i t e  s a n d s  which 
make  u p  60% o f  t h e  n o r t h e r n  w h e a t b e l t  s o i l s  c a n  o n l y  b e  s a f e g u a r d e d  t h r o u g h  strict 
a d h e r e n c e  t o  c o n s e r v a t i o n  c r o p p i n g  p r a c t i c e s :  n o t a b l y ,  d i r e c t  d r i l l i n g  o f  both 
c e r e a l  a n d  l u p i n  c r o p s .  D i r e c t  d r i l l i n g  i n c r e a s e s  r e s i s t a n c e  t o  w i n d  erosion 
t h r o u g h  r e t e n t i o n  o f  o r g a n i c  m a t e r i a l  ( s t u b b l e  a n d  p a s t u r e  r e s i d u e  ) o n  t h e  soil 
s u r f a c e ,  a n d  m a i n t e n a n c e  o f  s o i l  a g g r e g a t e  s t a b i l i t y .  S o i l  r o l l i n g  a n d  packing 
may a l s o  p r o t e c t  a g a i n s t  w i n d  e r o s i o n  b y  f i r m i n g  a n d  r i d g i n g  t h e  s o i l  s u r f a c e ,  and 
i n c r e a s i n g  s p e e d  o f  c r o p  e m e r g e n c e .  T h i s  t r i a l  e x a m i n e s  t h e  r o l e  o f  direct 
d r i l l i n g  a n d  v a r i o u s  r o l l e r s  a n d  p r e s s  w h e e l s  i n  r e d u c i n g  t h e  r i s k  o f  w i n d  erosion 
a n d  c r o p  damage. 
EXPERIMENTAL DETAILS 
L o c a t i o n :  E a s t  Chapman R e s e a r c h  Station 
S o i l  T y p e :  Y e l l o w  sandplain 
S o w i n g  D a t e :  30/5 
V a r i e t y :  R e e v e s  wheat 
S e e d i n g  R a t e :  6 1  kg/ha 
C u l t i v a t i o n :  D e e p  t i l l a g e  w i t h  A g r o p l o w  o r  c h i s e l  plough. 
C u l t i v a t i o n  a n d  s o w i n g  w i t h  n e w  CDM combine. 
F e r t i l i z e r s :  DAP 1 0 3  k g / h a  a t  sowing 
U r e a  3 0  k g / h a  4/7 
H e r b i c i d e s :  G l e a n  2 4 / 5  1 5  g/ha 
G l y p h o s a t e  2 8 / 5  5 0 0  ml/ha 
D e s i g n :  R a n d o m i z e d  c o m p l e t e  b l o c k .  P l o t s  3 . 2  x 4 0  m s o w n  on 
4 . 2  m c e n t r e s .  T r e a t m e n t s  1 0 ,  r e p l i c a t e s  - 3. 
M a i n  Treatments: 
1 .  CDM D i r e c t  d r i l l  ( 5 / 5 c m  p o i n t s )  i n - l i n e  P r e s s  wheels 
2 .  CDM D i r e c t  d r i l l  ( 5 / 5 c m  p o i n t s )  i n - l i n e  Rollers 
3 .  CDM D i r e c t  d r i l l  ( 1 5 / 1 0 c m  p o i n t s )  Rollers 
4 .  C o n v e n t i o n a l  ( 1 5 / 1 0 c m  p o i n t s )  Rollers 
5 .  CDM D i r e c t  d r i l l  ( 1 5 / 1 0 c m  p o i n t s )  L i g h t  chain 
6 .  CDM D i r e c t  d r i l l  ( 1 5 / 1 0 c m  p o i n t s )  P h o e n i x  harrows 
7 .  C o n v e n t i o n a l  ( 1 5 / 1 0 c m  p o i n t s )  P h o e n i x  harrows 
8 .  D e e p  R i p / D i r e c t  d r i l l  ( 1 5 / 1 0 c m  p o i n t s )  P h o e n i x  harrows 
9 .  Maximum d i s t u r b a n c e  ( 3  w o r k i n g s )  + s o w  ( 1 5 / 1 0 c m  points) 
C u l t i v a t i o n  d o n e  2 d a y s  b e f o r e  sowing. 
A l l  T r e a t m e n t s  w o r k e d  t o  1 0 c m ,  s o w n  4cm. 
T r e a t m e n t  1 0  - t h r e e  ( 3 )  w o r k i n g s  ( +  P h o e n i x  h a r r o w s  s e t  d e e p )  t h e n  sow. 
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On t h e  y e l l o w  s a n d p l a i n ,  t h e  D i r e c t  d r i l l  t r e a t m e n t s  h a d  t h e  l o w e s t  s o i l  loss 
r a t e s ,  w i t h  t h e  l e a s t  r e d u c t i o n  i n  s t u b b l e  c o v e r  i n  t h e  l e a s t  disturbed 
t r e a t m e n t s .  The  y i e l d  r e s u l t s  s h o w  n o  p e n a l t y  f o r  d i r e c t  d r i l l i n g ,  a n d  no 
s i g n i f i c a n t  d i f f e r e n c e  i n  y i e l d  r e s u l t i n g  f r o m  t h e  u s e  o f  e i t h e r  w i d e  or 
n a r r o w  p o i n t s ,  o r  t h e  u s e  o f  p r e s s  w h e e l s ,  r o l l e r s  o r  p h o e n i x  h a r r o w s  behind 
t h e  d i r e c t  d r i l l .  T h e r e  w a s  a s i g n i f i c a n t  i n c r e a s e  i n  y i e l d  i n  the 
c o n v e n t i o n a l  t i l l a g e  t r e a t m e n t  w h e n  P h o e n i x  h a r r o w s  w e r e  u s e d  i n s t e a d  of 
r o l l e r s .  D e e p  r i p p i n g  w i t h  P h o e n i x  h a r r o w s  s i g n i f i c a n t l y  o u t  y i e l d e d  a l l  other 
treatments. 
245 
